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ATMOSPHERIC ELECTRICITY. 
AUROILAS. 

The most brilliant aud extensively observed aurora of the 
month was that which appeared on the night of the 19-20th j 
If was visible, except in the lower lake region from Eastport, 
Maine, to Fort Buford, Dakota, and as tar south as the fortieth 
Parallel. The skx in the lowcr lake region was generally ob- 
Wured by clouds, but several stations in  that district report 
auroral ligllts being visible for a few secouds through breaks 
In the clouds. An aurora of moderate intensity was observed 
on the  night of the 12-13th in New Eugland aud the upper lake 
region'; i t  was also faintly visible in southern Ohio, southern 
hdiaua,  and northern Dakota. This display was probably a8 
extensire that of the 19th, aiid was also reported from :I 
number of stations betmen Eastport, Maine, and Fort Buford, 
Dakota, but owing to cloudy weather, was not seen a t  stations 
in New Yo&, Pennsylvania, t h e  lower lake region, and the 
upper part of the Mississippi aud Missouri valleys. On the 
nlght of the 13-14th au aurora was reported from a niimber of 
stations in New England, New York, and uortheru Michigan ; 
It was not reported from other sections of the  eastern part of 
fhe United States, although cloar weather prerailed east of the 
Mississippi River arid north of Tennessee and North Carolina. 

The following is a short statemont of the weather conditione 
attending the more importaut of the remaining displays of the 
month. On the night of the 11-12th an aurora was visible at 
Nmhua, New Hampshire, Woodstock, Maryland, and a t  sta. 
tions in the northern part of Minnesota, Dakota, and Montana; 
the sky on the night of the 11-12th was cloudy in New Eng- 
land, the middle Atlantic states, and the lower lako region, 
alld clear from that district westward to Montana. A faint 
aurora was seen ou the lGth at two stations in New England, 
aud at a few scattering stations in th6 oxtrorne nortlrern dis- 
tricts; clear weather prevailed, excopt in New England. An 
aurora was risible on the night of the 21st-22d a t  statious in 
the norther11 part of New England, Michigau, Minuesota, aud 
Dakota; in these districts tho sky was clear; in the remaindor 
.of the northeastern quarter of the country the sky \vas overcast. 
O U  tlie nigllt of the 2-3d an aurora was visible a t  Frauklin, WiR. 
consin ; on that date cloudy weather, with rain or snow? pre- 
vailed over the greater part of the eastern districts of the 
country. 

The follomring are descriptions of the more important dis- 
plays, aa observed from different places : 

Rochester, New Yorlr: a t  9.60 p. m. of the l l t h ,  while light 
anow was falling, an aurora, iu the form of an arch of light ex- 
tending from east to west through tlie northern half of the sky, 
W m  seen. The display wa8 obscured by clouds a t  10.07 p. m. 

Cambridge, Middlesex county, Massacliusetta : on the 12th 
a double auroral arch was visible from 7 to 11 p. m.; 8 few 
fa?nt streainers were seen. On t81ie 13th u faint auroral light, 
wlfh some appearance of' streamers, became visible a t  9 p. in. 
and had not all disappeared at 11.30 p. m. Auroral lights 

also visible on the 14th, 19t11, and 26th. 
Amherst, Hampshire county, Missachusetts : an aurora waa 

PiSlble a t  different times during the eveuing of tho 12th, at 
lnhrvals rapidly changing streamers were visible, shooting up 

all altitude of 300. An auroral light wns also irisible daring 
the Uigllt of the 13-14th. A t  8.30 p. m. very brilliant stream- 
er% extending to a11 altitude of 20°, appeared. 

Eastport, Maine: an auroral arcb was visible from 7 to 9 p. 
m* O f t h e  12th; on the 13th 8 faiut auroral light appeared a t  . 8:P. 1l1. and reinailled visible until midnight. Faint auroral 
d15Pla~s were observed on tho 17th from 10 to 11 p.m.,  and on 
the 19th from 9 p. m. uiitil after midi~ig~it. 

Escanaba, Michigan : faint auroral lights were seen 011 the 
of the 12-13th and 13-14th. On tho night of the 

19-20th au aurora of moderate brilliancy mas visible from 8.30 
p: until 3.30 a. in., whon it became obscured by clouds ; the 
duPIV appeared in tho form of a luminous arch rising over a 
dark segment; altitude, 12O; azimuth, 160' to 200O. A t  mid- 

~~ 

night i t  increased in brilliancy, and straw-colored streamers 
shot up to an altitude of about 30°. An auroral display WBS 
also observed on the night of the 20th-21st from 8 1). m. until 
2 a. in. - Fort Buford, Dakota: an aurora was visible from 10.28 to 
11.30 p. m. of the 12th; i t  consisted of an imperfect arch ex- 
tending from northwest to northeast aud to an altitude of about 
16O. On the 19th an aurora o f a  pale white color, and having 
the appearance of an illuminated cloud, mas visible from 9.33 
to 11.30 p. in., when it became obscured by clouds. 

BuPilo, New York: at 6.50 1). m. of the 12th 8 white auroral 
arch became visible, having an altitude of go. The display 
gradually iucreamd iu altitude uiitil a t  7.26 p. m. it had at- 
tained its maximum, 26O, with an azimuth of l l O o  to 120O. A t  
7.33 p. m. the arch began to waver and grow dimmer on its 
eastern side ahd shortly after eutirely disappeared. Tho dis- , 
play was quite brilliant and attracted considerable attention. 

Oswego, New York: on the 19th, at 9.45 p. m., a faint au- 
roral light wtts observed through breaks in the clouds that 
nearly covered the sky. The light was completely hidden from 
view by clouds a t  10.45 p. in., but mas visible at iuhrvals be- 
tween midnight and 1.30 a. m. of the 20th. 

Dover, Morris county, New Jersey: an auroral display was 
visible on the 19th between 9 and 10 p. in.; i t  consisted of a 
very bright light, extending to altitude lBO, and 35O east and 
15' west of nortli. 

Bismarck, Dakota: an auroral light was seen a t  11.16 p. m. 
of the 19th ; the display attained its maximum a t  12.30 a. xu. of 
the 20th. At  that time i t  consist6d of a bright yellow light, 
extending from azimrith 125O to 235O, altitude GOO. A t  4 a. m. 
the light waa covered by clouds. 

Stiiut Vincent? Minnesota: a t  9 p. ni. of the 19th an auroral 
light became visible in the northern sky. When first observed 
it had  t h e  form of an undulating ribbou of yellowish light of 
about 3O altitude and 0 0 O  azimuth. The aurora remained in 
this form about half an hour, after which a few faint beams of 
light ascended toward the zenith ; these gradually iucreaaed 
in number and brightness, the larger ones showing a combina- 
tion of brilliant colors, varying from a deep orange yellow a t  
the base to green at tho tips. At  the time of greatest brill- 
iancy distinct shadows of buildings or other objects were umt 
on the snow. The display ended during the early morning of 
the 20th. 

blarquette, Michigan: ai1 aurora wa5 visible from 8.20 to 
11.30 p. m. of the 19th. When first observed it cousisted of 
an arch extending from azimuth SOo to B O o ;  a t  9.30 p. m. a 
second arch made its appearance, and shortly after a few 
bright streainers shot upward to a height of about 60°. The 
aurora began fading a t  10.30 p. m., and at 11.30 p. m. had en- 
tirely disappeared. The observer a t  this place statas that on 
the- night of tho 20tll-21st an aurora was observed that was 
almost a countmpnrt of that of the previous night. It was 
visible from 8.30 p. 111. until aftor midnight. 

Poplar ltiver, Montana: auroral lights mere visible in the 
iiorthern sky on the 10th from 10.30 to 11.50 p. m.; 011 the 11th 
from 10.30 p. in. until the early morning of the 12th j during 
the morning of the 13th from 12.10 until 4 a. m.; in the early 
morning and after sunset of the 14th until 4 8. m. of the 15th ; 
on the lGth from 1 to 4 a. m.; a t  9 p. m. of the 20th j from 2 to 
4 a. m. of tlie 22d. On the 23d the nurora appeared in the 
form of au arch of yellow light, with streamers shooting up to 
an altitude of l5O; the display was risible from 12.30 to6 a.m. 

The abovedisplays were also observed a t  the following places : 
2d.-FranlcIin, Wisconsin. 
4th.-Bothel, Connecticut. 
11th.-Fort Totten aud Webster, Ihko ta  ; Woodstock, Mary- 

laud ; Dulutli, Minnesota; Nashua New Hampshire. 
12th.--Voluntown, Coiinecticut ; hutlervillu, Indiana ; Corn- 

ish and Gardiner, Mahe; Boston, Amherst, Blue Hill Observa- 
tory, Dudloy, Fttll River, Milton, North Truro, Somerset, and . 
Westborough, Mrtssachusetts ; Alpena, Mackinaw City, Swestz 
Creek, and Trarerso City, Michigan j Nashua, New Hampshire ; 
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Moorestown, New Jersey; Le Roy, New York; College Hill 
Ohio ; Lunenburg, Sewport, and Strafford, Vermont ; Madisor 
and Prairie du Chien, Wisconsin. 

13th.-Southington, Coiinecticrit ; CorniRh, Gardiner, and 
Orono, Maine; Amherst, Blue Hill Observatory, Fall Biver 
Milton, and North Truro, Massachusetts j Mackinaw City 
Michigan ; Berlin Mills, New Hampshire; Factoryrille and 
Palermo, New York ; Lunenburg, Post Mills, Newport, Straf 
ford, and Brattleborough, Vermont. 

14th.-Fort Totten, Dakota j Cornish, Gardiner, and Orono 
Maine; Blue Hill Observatory, Fa11 River, and North Truro 
Massacli nsetts. 

16th.-Cresco, Iowa. 
16th .-Fort Totten and Webster, Dakota: Mackinaw City 

Michigan ; Newport and Brattleborough, Vermont. 
18th-Fort Madifion, Iowa. 
19th.-Bethel, Southington, and Voliiutown, Connecticut: 

Parkston, Bismarck, Wehster, and Fort Totten, Dakota; Riley 
Illinois; Cresco, Fact Madison, and Monticello, Iowa; Cornish 
and Gardiner, Maine; Boston, Vineyard Haveu, Blue Hill Ob 
servatory, Dudley, Fall River, North Truro, and Somerset 
Massachusetts ; Alpena, Michigan ; Duluth and Moorhead 
Minnesota; Nashua, New Hampshire; Setanket, New York j 
Sandusky, Napoleon, and Wauseon, Ohio ; Block Island, Rhodc 
Island ; Lunenburg and Brattleborough, Vermont ; Manitowoc 
Wisconsin. 

20th.-Fort Totten and Wehster, Dakota; Traverse City 
Michigan; Block Island, Rhode Island. 

2lst.--Port Totten, Dakota; Gardiner, Maine ; Marquette< 
Michigan ; Duluth, Minnesota. 

22d.-Macki naw City , Michigan. 

24th,-Mani towoc, Wiaconsin. 
25th.-Fort Totten, Dakota; Cornish, Maine; Nashua, New 

26th.-Lunenburg, Vermont. 
28th.-Pekin, Illinois. 

Paterson, Passaic county, New Jersey : a very beavj thunder 
storm from the southwest occurred on the afternoon of the 18th 
The thunder wa8 loud and the lightning vivid and constant, 
several houses and barns were struck and burned. This wm 
an unusually destructive storm for this season of the year. It 
was more severe at Moorestown than any other winter thunder. 
storm of the p a t  twenty-three years, the electrical discbargee 
were almost constant and the thunder very violent. The storm 
continued two hours; 1.64 inches of rain fell, washing  field^ 
badly. 

Dover, Morris county, New Jersey : on the 18th strong east- 
erly wind and Anow prevailed between 6 and 8 a. m., this yae 
followed by heavy rain during the remainder of the day. At 
6 p. m. a thunder-storm set in and continued for an hour, the 
lightning was vivid and almost continuous, the thunder sharp 
and loud. 

Somerset, Bristol county, Massachusetts : the atmospherical 
disturbance of the 18th and 19th was, in this vicinity, a suc- 
cession of' thiinder-storms. The lightning wa5 sharp and fre- 
quent aud the  thunder henry and rolling. 

New York City: the 18th was warm for the semon, with 
heavy showers of rain at times. From 6.16 to 9.26 p. m. the 
rain was accompanied by thunder, lightning, and high east- 
erly winds; t h e  gale did considerable damage to chimneys and 
telegraph wires. During the storm a warehouse on Staten 
Island was struck by lightning and burned, together with sev- 
eral other large buildings and their contents, mostly cotton, 
entailing a loss of about $360,000. 

Laconia, Harrison county, Indiana : tlie observer at this 
place stateR that the moRt notable feature of tlie month was 
the unusuallr large number of heavy thnnder-storms for this 
sewon. On the 1 R t  light rain and deet  set iu :it 4 a. m. and 
continued throughout the day ; between 7 and 8 p. m. the storm 

' 23d.-Fort Totten, Dakota; Lunenburg, Vermont. 

Hampshire. 

THUNDER-STORMS. 

I 

~ 

was accompanied by vivid lightning and heavy rolling thunder. 
Thunder was also heard during the night of t h e  lsl,-2d, on t h e  
afternoon of the 2d, and on the morning of the 3d. On the 
26th, at 7 a. m.,  strong southwesterly gale, attended by heavy 
rain, thunder, and lightning, set in? and did considerable 
damage, prostrating trees, fences, and light buildings. 

Thunder-storms were also observed in the various states and 
territories during the month, as follows : 

Alabama.-Livingston, lbth, 18th, 20th, 26th : Mobile and 
Greensborough, 26fh. ' 

Arkansas.-Lead Hill, 2d, 26th ; Little Rock, 14th, 17th. 
California.-Los Angeles; 14th ; Oroville, 21st. 
Connecticut.- Bet he1 and South ington , 18t h . 
District of Columbia.-Washington City and Kendall Green, 

Pbrida.-Limona, 16th ; Archer, 16t11, 18th, 24th, 26th, 
27th : Duke, 24th, 26th ; Cedar Keys, 24th, 26th, p7th ; Talla- 
hassee, 26th. 

Georgia.-Athens, lst, 26th ; Savannah, ? 8th ; Atlanta and 
Milledgeville, 20th, 26th ; Forsyth, 20th, 24th, 26th. 

Illinois.-Windsor, lst, 2d, loth, l l t h ,  17th, 26th; Mattdon, 
lst, 2d, loth, 17th, 26th; Collinsville, lst, 2d, 26th, 26th; 
Springfield, lst, 17th; Sandwich, 7th, loth, 17th, 23d; Riley, 
8th ; Chicago, 8 th ,  17th ; Pekin and Peoria, 10th ; Charleston, 
lo th ,  26th, 26th ; Geneseo, 17th ; South Evanston and Sgca- 
more 27th, 23d; Cairo, 23d, 26th. 

In~iana.-Je~ersonville, lst, 2d, 17th, 26th, 26th ; Vevay 
lst, 3d, lOtii, 26th; Lafayette, lst, 7th; Fort Wayne and 
Logansport, lst, 10th; Indianapolis, lst, 26th, 26th ; Sunman, 
2d, 3d, loth, 23d, 26th 26th ; Laconia, 2d, 3d, 26th; Mauzy, 
2d, 23d; Butlerville, 2d, lo th ,  23d, 26th; La Grange, 8th, loth. 
Indian Territory.-Fort Reno, 10th ; Fort Sill, loth, 19th ; 

Fort Gibson, 26th. 
Iowa.-Clinton, 6th, 7th, 17th; Dubnque, 6th; Montiwllo 

and Cedar Rapids a, 6th, 17th ; Cedar Rapids b, 7th j Muscatine, 
7th,  l l t h ;  Dubuque, 7th, 17th; Oskaloosaa, 7th, 26th; Keokuk, 
8th, loth, 17th; Port Madison, 10th 17th; Oskdoosab, 26th. 

Kuneaa,-Wellington, 7th,  10th ; heavenworth, 8th; Wyan- 
dotte, 8th, 10th; Globe, 8th, loth, 26th; El Dorado and Em- 
poria, 20th. 

Kentwky.-Louisville, lst, 2d, 3d, 17th, 26th j Harpers 
Ferry, lst, 2d, 17th, 26th, 26th. 

j5ouieiana;-Ne~ Orleans, 20th, 21st, 22d, 26th ; Shreveport, 
14th, 37th, lYth, 23d ; Qrnnd Coteau, 19th, 20th, 21st. 

Maryland.-Fort McHenry, 17th ; Fallston, New Midway, 
ana Woodstock, 18th. 

Mrccleachwett8.-Wood's Holl, Amherat, Cambridge, Deer- 
field, Dudley, Fall River, Milton, New Bedford, Taunton, 
Westborough, and WorceAter, 18th. 

Michigan.-Mottville, 7th, 10th j Grand Haven, 7th, 23d ; 
Kalninazoo, 8th, 2Yd; Swartz Creek and Thornville, 23d; 
Lansing, 24th. 

Missouri.-Siiint Louis, l g t ,  2d ; Centrerille, lst, 2d 3d, 
26th; Central College, 8th, IOth, 17th; Conception, 9th, h t h ;  
Springfield, 17th, 24th. 

Nebraska.-Stockh am, 8 t,h. 
New Hampehire.-Manchester, Antrim, and Nashua, 18th. 
New Jerrrey.-Beverly, Clayton, Lakewood, Readington, 

Roseland, and South Orange, 18th. 
New York.-Humphrey, 3d ; Oswego, 3d, 24th ; Brooklyn, 

Factoryville, Menands, Setauket, and White Plains, 18th ; 
North Volney, Palermo, aud Utica, 24th. 

North Carolina.-Raleigh, lst, 26th; Lincolnton, 23d; Kitty 
Eamk, 27th. 

Ohio.-Portsmouth, lst, 2d, 3d, 26th, 26th; Columbus and 
Westerville, 2d, 3d; Tiffin, 2d, 3d, 7th, lo th ,  14th, 23d; Elyria 
and Garrettsville, 2d, 3d, loth, 23d j College Rill, 2d, 3d, 26th; 
Napoleon, 2d, 7th, 10th ; Clevelrind a, SauduRky, and Toledo, 
2d, 10th; Clevoland b, 2d, 10th, 23d; Yellow Springs, 2d, 
Lltli, 23d, 25111, 26th j Ruggles, 3d, 7th ; Wauseon, 7th, loth, 
18th j Jacksonborough, loth, 23d, 26th j North Lewisburg, 23d. 

18tAh. 

JNi88i88ipppi.-viCkRbUrg, 18th, 19th, 20th. 
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Oregon.--Bandon, 23d. 
PenneyZsania.-Phillipsburg, let, 2d, 3d ; State College, 2d, 

24th ; Grampian HillH, 3d ; Pittsburg, 3d, loth, 18th ; Erie, 3d, 
l l t h ,  18th ; Zionsville, 15th, 20th ; Philadelphia, Blooming 
Grove, Dyberisy,, a,nd Quakertown, 18th.  
_ _  Rhode leland.-Narragansett Pier, 18th ; Block Island, 18th, 

Tlme. 

--- 
1867. . g, 2.15 p. m ..... 
1.10 p. m ..... 
2.25 p. m ..... 
a.30 p. m ..... 
a.35 p. m ..... 
2.40 p. m..... 
a.45 p. m..... 
a.50 p. m ...... 
3 p. m ........ 

, I ] ,  11.3oa. m.. 

xz 35 a. m.. 
1145 a. m . 
1r.50 a. m, 
r t . s a .  m.. 
12 m ......... 
11.01 p. m.. 
m.oa p. m.. 
11.03 p. m.. 
~ a . o q p . m ,  
la.05 p. m.. 
x2.w p. m.. 
la.- p. m.. 
12.10 p. m.. 
12.20 p. m.. 
11.30 p. inl 
1140 p. II).. 
1a.45 P. m.. 
1a.55 P. m.. 
1 p . m  ...... 
1.05 p. In... 
1.10 p. m... 
1.15 p. In,.. 
1.20 1). m... 
].asp. m... 
:.30 p. m... 
1.35 P. m... 
140 p.m... 
145 p. m... 

1Wh. 
h u t h  Oat.olim.-Stateburg, 9th, 18th ; Elpartanburg, 20th, 

26th ; Charleston, 24th. 
[renneeeee.-Nashville, let, 2d, 3d, 17th, 18th, 23d, 24th, 26th; 

Milan, lst, 2 4  3d, 17th, 23d, 26th; Ashwood, l s t ,  17th, 23d; 
Knoxville, Ist, 2d, 24th; Xemphis, 2d, 3d, 17th, 23d, 26th ; 
Qhattanooga, 23d, 24th, 26th. 

!Z'ezae.-New Ulm, 2d, 3d, 26th ; Silver Falls, 4th, 7th; Fort 
Davis, 13th ; Cleburne, 14th ; San Antonio, 17th; Palestine, 
19th ; Galveston, 26th. 

vi?ginia.-Rappahannock, 9th, loth, 13th ; Bird's Nest, Dale 
Enterprise, University of Virginia, Variety Mills, and Wythe. 
vllle, 18th; Bruington, 26th. 

weat Virginia.-Middlebrook, 1st: 2d, 3d, loth, 18th ; Clarks- 
burg, 2d ; Helvetia, 2d, 17th. 

~~8consin.-M~ldison, 6th; Milwankee, 7th; Delavnn, 7th,l?th. 

Observations of t h e  electrical potential of the air mere made 
as Usual during the month of February, 1887. At  Washington 
city, in  addition to the regular series of observations, a set of 
almultaneous observationR were made a t  the Signal Office, ele- 
Vation 45 feet, and at the top of the Washington Ma iument, ele. 
Vation 500 feet. The following table showe, in brief', ;he results : 
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3 O.f damp and foggy weather; the wind from t h e  northwest and 
Ilght, and a few cirro-stratus clouds in the north and north- 
west. February 11th w1t8 a cloudy day, with st.rong south- 
westerly winds, with a light raiu in the afternoon and change 
of wind from south to northwest. Of the regnlar series of ob- 
SerVationR, negative values were obtained on the  l l t h ,  begin- 
Plug ahont fifteen minutes in advance of light rain, and vary- 
'ng.from. positive to negative during the rain; on the 18th, 
d u m $  light rain ; on the 20th, very high positive, changing to 

4 '  

high negative,. during snow ; on the 23d, during heavy snow ; 
on the  %th, high negative values,-becoming positive, during 
snow and rain. The dates of negative values are almost iden- 
tical with the dates of stormy or broken weather. During 
clear and settled weather positive indications are given, for the,  
most part, increasing with decrease i n  temperature. 

Of the observations made a t  New Haven, Connecticut, nega- 
tive values were obtained on the following dates: On February 
2d, during heavy snow, 394 volts, turning to positive 402 volts, 
during contiuuance of snow; falling to low positive after end- 
ing of snow. On February 3d, variable values during rain. 
On the  7th rain ended a t  8. 0 a. m., began again a t  1.16 p. m., 
turning to sleet a t  3 p. m., and ending a t  11 p. m. ; the read- 
ings at the four observations were respectively, -3.6 volts, 
4.9 volts, 11.4 volts, and -24.8 volts. On the 8th negative 
values occur during rain; on the 15th, during heavy rain; on . 
the 18t11, -91 volts, during snow and light sleet, a t  9 a. m., turn- 
ing to low positive at 11 a. m., the snow ending a t  10.46 a. m., 
becoming high positive at 1 p. m. with the beginning of rain, 
and turning to negative during t l e  rain. This was the first 
thunder-storm of the season noted, and the variations in 
potential a t  New Haveu, from 7.15 p. m., are shown graphi- 

The times of' the diff'erent lightning flashes 
7.16 20, 7.18, 7.19 30, 7.24 30, 7.26 26, 7.28, 

57 36, then an apparent cessation €or about 
'ter which thunder and lightning occur as 
:h tning noted above being recorded as near : 

Weather. 

Llghtnlng. 

Llghtnlng. 
Haln lncreuring. 

Thunder. 

Lightning. 

Vivld Hghtnlng. 

Rain increwing. 
Vivid Hghtnlng. 

Vivid lightning. 

Vlvid lightning. 

Lightning. 

Vivld lightning. 

Thunder. 

Lightning. 

Llght rain. 
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An investigatioii of this table will show that this winte 
thunder-storm presented, as regards the olectrical conditions 
the same general features as t h e  storms of the previou8 summer 
Among many other points, we may notice briefly the rapidlj 
fluctuating character of the curve; the disturbances in thc 
potential, due to the  iuductive actiou of the clouds, the valuei 
iqcreasing with t h e  cloud’s approach and decreasing with it4 
passage ; the character of these fliictuations, compared witt 
those due to other causes, being marked by a steadiness o 
movement in oiie or the other direction ; the rapid changes i r  
value, immediately after, or simultaneous with, flashes of light 
ning; and, finally, the fluctuations due to rain drops. Wit1 
regard to the liehtning, it would seem that certain discliargei 
occur, which, while not seen, are indicated by the electrometer 
For a short‘tiine immediately preceding a flash of lightning 
there occurs a qriick, steady rise in the potential, iintil thc 
electrical tension becomes so great that a disruptive dischargt 
o c c m .  (It might, incidently, be remarked that, according tc 
Thomson, air a t  prdiuary pressure and temperature can suppor 
an electric tension of 9,600 grains weight per square foot befon 
a spark passes.) With the passage of the spark the electric 
tension ceases and equilibrium is restored. With every flasl 
of lightning the potential immediately falls to zero, to begir 
slowly to increase, then more rapidly, until the disruptivo dis 
charge again occurs. From all this it must be seen that iu th t  
electrometer we have but the 0rst application of certain prin 
ciplos in electricity, which can be made of practical service in 
warning us of the probability of lightning strokes, as well at 
the advent of the storm. 

Other negative values occurred a t  New Haven on tlic 22d, 
with the cliange of snow into rain, while heavy snow was ao. 

A t  Boston, Massachusetts, during the month of February. 
1887, negative values occurred on tho 6th, a t  9 a. m., preced- 
ing light rain; on t h e  loth, preceding threatening weather; 
on the l l t h ,  preceding rain; on the 18th, at 2.15 p. m., during 
heavy snow; on the 19th, a t  9 a. m., preceding clearing 
weather, and on the 26th, preceding snow. Snow with posi. 
tive values occurred on the Ist, 2d, 3d, 18th, 23d, 26th, and 

, 27th. The highest positive potentials occur duriug clear, cold 
’ weather. 

At  Ithacn, New York, during heavy snow at 9 a. m. of the 
l s t ,  high positive values were obtained; on the 2d, during 
snow throughout the day, the values a t  the different observa- 
tions were 1,300, -160, -600, -420 voltg. On the 3d rain 
began a t  9.00 a. m., and ended a t  2.30 p. m., accompanied by 
negative values, changing to positive after the ending of the  
rain;  on the 4th low positive during light snow, turning to 
negative. Snow began on the 7th a t  10 a. m., turning to rain 
at 11.30 a. m., with the following values, -177, -1,216, -308, 
-206. Negative values occur also on the 8th,  during cloudy 
weather; on the 9th, during fair weather; on the l l t h ,  during 
fog and rain ; on the 12th, preceding and during, snow j on the 
13 th  and 14th, during due weather; on the 16th, duriug cloudy 
weather; on the 17th, during cloudy and clear weather, but 
preceding snow; ou the 19th, preceding, and during, snow; on 
tho 20th, during cloudy weather ; on the 21st, during threaten- 
ing weather, and preceding snow ; on the 22d, following SUoWj 
and on the 26th, during clear weather, but preceding snow. 

ELECTEIUAL PHENOMENA. 

.companied with positive values on the 2d, 22d, and 26th. 

Fort Maginnis, Montana : cloudy and comparatively warni 
weather, with light to fresh westerly wiuds prevailed duriug 
t h e  13th until 2 p. m., when the wind suddenly shifted to 
northwest and blew a gale of iticreasing violence until 8.10 
p. in., reaching a velocity of eighty-four miles per hour. 
During the ‘storm the atmosphere was thoroughly charged mi th 
electricity, BY indicated by the  imperfect working of the tele- 
graph instruments. 

Dodge City, Kansas: on the 17th high southwest and north- 
west wind8 prevailed, blowing down several chimneys and 
small houses. Lightrain fell from 2.10 to 2.26 p. m. The ob- 

server a t  th i s  station states that while the gale wm a t  its 
height the air was highly charged with electricity, so much so 
that the battery a t  Dodge City being djsconuected and the 
mire grounded at Arhland, a town about fifty miles distant, 
messages were sent between the two poiuts. Theobserver 
also a t  Fort Supply, Indian Territory, states that on the 17th 
the telegraph instruments worked very badly 011 account of at- 
mospheric electricity, and duriug the afternoon he was unable 
to raise any station except Fort Elliott, Texas. Heavy weet- 
erly wiud and cloudy weather prevailed. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos wero observed a t  stations in Montann, Dakota, 
and the Missouri Valley on the 2d. On the 3d and 4th they 
were reported from a number of statioua in the (antral valleys, 
the Lake region, and New England. The storm that prevailed 
over the northeastern quarter of the country on the 11th yas  
preceded on the 9th in the Missouri and upperMississippi val- 
leys and on the 10th in NewEngland and the Lake regiou, by 
solar halos, and was accompauied ou the 11th by halos in the 
Lake region and upper Mississippi valley. From the 12th to the 
18th a few halos were reported from widely separated stations. 
The low area which prevailed over the Lake region and upper 
Mississippi valley on the morning of tho 18th was accom- 
panied and succeeded by solar halos; they wore reported from 
a number of stations in the upper Mississippi valley on the 
LSth, and from stations in the Gulf States, Mississippi Valley, 
and Lake region on the 19th. Solar halos were observed a t  
numerous places in New England aud the Lake region on the 
20th and 23d. The storm that prevailed on the 26th and 26th 
w a s  preceded on the morning of the 26th by solar halos which 
were reported from R large number of statious iu  New Eng- 
and, the Lake region, and upper Mississippi valley. 

LUNAR HALOS. 
Lunar halos were noted at numerous stntious from the 2d to 

#th. On tlie 3d they were observed in the Lake rogion and at 
]early evory station i n  the Missouri aud upper Mississippi 
ralleys; in these districts very high prossure and low tempera- 
,ures prevailed a t  the time ; thoy were also reported on t h a t  
late from a few stations i n  t f iu  Ohio Valley, Tennessee, Cali- 
’ornia, and from numerous stations in Arizona. On the 4th a 
arge number of stationd in New England, the middle Atlantic 
rtates, Ohio Valley, and Lake region reported lunar halos; 
,hese were also accompauiod or followed by very high pressure 
tnd low temperature. On the 28th they were reported from a 
lumber of stations in the upper Mississippi valley, the Lake 
qegion, and the middle Atlantic states. 

The phases of the moon (Washington mean time) during 
February, as given in “Tho American Ephemeris and Nau- 
, i d  Almanac ’) for 1887, are as follows : New moon, 22d, 4 h, 
i2.1 m.; full moon, 7th, 17h. 6.9 m.; last quarter, 14th, 8h. 
!3.8 m.; perigee, Stlr, 19.3 h.; apogeo, 24th, 0.9 h. 

MIRAGE. 
Seiut Vincent, Minnesota: during the morning of the 9th a 

nirage was seen over the prairie to the south of this  place. A 
,rack of land, ten miles distant and beyond the line of vision, 
ippeared to be raised in the air, sloping toward the north at an 
ingle of about So. All objects, such as houses, barns, and 
,rem, were plainly visible. 

Webster, Dakota : mira’ges were seen on the moruiugs of the  
4th, 16th, and 27th; on the 14th the phenomonon occurred 
Iefore sunrise, apparently bringiug the image of distant ob- 
ects very near. 

Willcox, Arizona : the phenomenon of mirage was seen nearly 
!very day of the month. 

Mirages were alsoseen at Parkston, Dakota, on the 6th 
ind 27th ; Henry, Dakota, on the 27th, and Marquptte, Ne- 
Irltska, 28th. . 


